: A (7:1) DSPC-C12 bilayer with 8 constrained water molecules at different z-
positions.
The permeability simulations were initialized by first randomly selecting 7 or 8 tracer molecules from the aqueous phase. The center of mass of each of these tracer molecules was then connected to a weak harmonic spring (2.8 x 10 6 N/m) with the other end of the spring at a zposition corresponding to a window. These tracer molecules were free to move in x and y. After 20 ps the weak spring was replaced by a stronger spring (3.5 x 10 7 N/m) and the simulation was continued for an additional 20 ps to ensure that the tracer molecules are close to their corresponding window position. The spring was then removed and the z-position of the tracer molecule fixed at the z-position of the window, after which the system was equilibrated for 500 ps. The resulting configuration ( Figure S1 ) served as the starting point for the first of the 5 or 6
permeability simulations needed to sample all windows. The starting configurations for the other simulations were created by moving each of the tracer molecules simultaneously at a constant S3 speed of 10 m/s in the z-direction and storing the configuration after each 20 ps (i.e., 2 Å). These configurations were again equilibrated for 500 ps.
Data was collected for 1.3 ns after equilibration. This sampling time is short compared to the slow motion of the lipids, but it is longer than the relaxation time of the water molecules in the headgroup region (where the smallest diffusion coefficients for water are observed), which is similar to the hydrogen bonding life time (up to 300 ps). Additional data is collected by repeating the sampling multiple times, with water molecules at different lateral positions in the bilayer.
The repeated sampling of each window is referred to by 'sweeps', which were at least 35 (for more permeable bilayers) and maximum 75 (for most the most occlusive bilayer). Sweeps were performed until the maximum relative uncertainty in the excess free energy reached below 5%.
The total amount of sampling per window is thus between 46 ns (i.e., 35 times 1.3 ns) and 98 ns.
We note that Das et al., 1 followed the same approach, but performed 15 sweeps and used a sampling time of 2 ns, thus effectively sampling each window for 30 ns. Table S1 shows an overview of the bilayer heights, number of windows, number of tracers, number of parallel simulations needed to complete a single sweep, and the number of sweeps performed for each of the bilayers considered. 
Additional data

